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DETAILED ACTION 
Priority 

1. Applicant's claim for the benefit of a prior-filed application under 35 U.S.C. 1 19(e) is 
acknowledged. 

Information Disclosure Statement 

2. The information disclosure statement (IDS) submitted on July 14, 2006 was filed after the 
mailing date of the instant application on February 18, 2004. The submission is in compliance 
with the provisions of 37 CFR 1.97. Accordingly, the information disclosure statement is being 
considered by the examiner. 

Drawings 

3. The drawings are objected to as failing to comply with 37 CFR 1.84(p)(4) because 
reference character "66" has been used to designate both "the voltage divider" and the "signal 
controlling transistor." Corrected drawing sheets in compliance with 37 CFR 1.121(d) are 
required in reply to the Office action to avoid abandonment of the application. Any amended 
replacement drawing sheet should include all of the figures appearing on the immediate prior 
version of the sheet, even if only one figure is being amended. Each drawing sheet submitted 
after the filing date of an application must be labeled in the top margin as either "Replacement 
Sheet" or "New Sheet" pursuant to 37 CFR 1.121(d). If the changes are not accepted by the 
examiner, the applicant will be notified and informed of any required corrective action in the 
next Office action. The objection to the drawings will not be held in abeyance. 
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4. The drawings are objected to under 37 CFR 1 .83(a). The drawings must show every 
feature of the invention specified in the claims. Therefore, a circuit for disabling the low drop- 
out regulator including a circuit for disabling the circuit in response to a sleep mode control 
signal as described in claim 16 must be shown or the feature(s) canceled from the claim(s). No 
new matter should be entered. 

5. Corrected drawing sheets in compliance with 37 CFR 1 .121(d) are required in reply to 
the Office action to avoid abandonment of the application. Any amended replacement drawing 
sheet should include all of the figures appearing on the immediate prior version of the sheet, 
even if only one figure is being amended. The figure or figure number of an amended drawing 
should not be labeled as "amended." If a drawing figure is to be canceled, the appropriate figure 
must be removed from the replacement sheet, and where necessary, the remaining figures must 
be renumbered and appropriate changes made to the brief description of the several views of the 
drawings for consistency. Additional replacement sheets may be necessary to show the 
renumbering of the remaining figures. Each drawing sheet submitted after the filing date of an 
application must be labeled in the top margin as either "Replacement Sheet" or "New Sheet" 
pursuant to 37 CFR 1.121(d). If the changes are not accepted by the examiner, the applicant will 
be notified and informed of any required corrective action in the next Office action. The 
objection to the drawings will not be held in abeyance. 
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Specification 

6. The disclosure is objected to because of the following informalities: Line 17 of Paragraph 
27 states, . .permits the supply the retain high efficiency at high input voltage levels." It should 
be corrected to state, . .permits the supply to retain high efficiency at high input voltage levels." 

7. Also, the described components "voltage divider" and "signal controlling transistor" are 
described with the same reference character. Appropriate correction is required. 

Claim Objections 

8. Claim 14 is objected to because of the following informalities: the claim states, "a linear 
regulator circuit couples to receive. . ." It should be altered to state, "a linear regulator circuit 
coupled to receive. . ." Appropriate correction is required. 

Claim Rejections - 35 USC § 103 

9. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

A patent may not be obtained though the invention is not identically disclosed or described as set forth in section 
102 of this title, if the differences between the subject matter sought to be patented and the prior art are such that the 
subject matter as a whole would have been obvious at the time the invention was made to a person having ordinary skill in 
the art to which said subject matter pertains. Patentability shall not be negatived by the manner in which the invention was 
made. 

10. Claims 1, 2, 4, 5, 6, 8, 10, and 12 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Melcher (U.S. Patent 4,517,633) in view of Lange et al (U.S. Patent 
5,179,508). 

11. In re Claim 1 , Melcher teaches a power supply as seen in Figure 1 : 

• a forward converter (entire content of FIG 1, Column 2 Line 19) 
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• said forward converter connected to an input voltage ("U,>," Column 2 Lines 21- 
22) 

• said forward converter creating a plurality of regulated (as performed by 
regulators 28, Column 2 Lines 63-65; all outputs are disclosed with regulators in 
Fig 4) output voltages (10, 11,12, Column 2 Lines 33-35). 

• 12. Melcher does not teach a selectively actuated boost converter coupled to the input and 
operable to selectively boost the input voltage. 

1 3. Lange et al teaches the following as seen in Figure 1 : 

• A boost converter (5, Column 2 Line 14) 

• Said boost converter (5) coupled to an input (7, Column 2 Line 1 5) 

• Said boost converter is selectively activated (Column 2 Lines 59-61) 

14. The advantage of placing a selectively activated boost converter as taught by Lange et al 
in front of the forward converter is to provide a power system with significant overall power 
efficiency improvement in applications requiring a wide range of inputs (Column 3 Lines 45-53). 

15. Melcher discloses the claimed invention except for the selectively activated boost 
converter. It would have been obvious to one having ordinary skill in the art at the time of the 
invention was made to place a selectively activated boost converter as taught by Lange et al in 
front of the forward converter, since Lange et al states that such a modification would provide a 
power system with significant overall power efficiency improvement in applications requiring a 
wide range of inputs (Column 3 Lines 45-53). 

16. In re Claim 2, the examiner observes the invocation of 35 U.S.C 1 12 6 th paragraph. 
Lange et al discloses the means specified by the disclosure of the instant application and is 
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therefore considered to make a prima facie case of equivalence. Lange et al teaches the 
following: 

• The booster circuit remaining turned off when an input voltage is greater than a 
predetermined reference voltage (Column 2 Lines 59-61). 

• The booster circuit turns on when an input voltage is less than a predetermined 
reference voltage and operates as follows: 

• PWM duty cycle of signal controlling transistor (2 1) is regulated by a controller 
circuit (27) [Column 3 Lines 14-19] 

• When transistor (21) is on it connects to ground (as seen in FIG 1), energy is 
stored on an inductor (17) as current flows to ground [Column 3 Lines 19-20] 

• When transistor (21) is then turned off, energy is released to a capacitor (25), 
which supplies the forward converter [Column 3 Lines 20-22]. 

17. It is apparent that Lange et al discloses the boost converter function disclosed by the 
instant application. 

18. In re Claims 4, Lange et al discloses that combining a boost converter in front of the 
forward converter provides greater efficiency for a wide range of input voltages (Column 3 Lines 
45-51). 

19. Melcher as modified by Lange et al does not disclose a specific wide range input ratio of 
greater than 6.5:1 . The instant application fails to disclose the criticality of the range. It would 
have been obvious to one skilled in the art at the time of the invention was made to provide an 
input voltage ratio of 6.5:1 since it has been held that where the general conditions of a claim are 
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disclosed in the prior art, discovering the optimum or workable ranges involves only routine skill 
in the art. In re Aller, 105 USPQ 233. 

20. In re Claims 5, Lange et al discloses that combining a boost converter in front of the 
forward converter provides greater efficiency for a wide range of input voltages. 

21. Melcher as modified by Lange et al does not disclose a specific efficiency in excess of 
about 75%. The instant application fails to disclose the criticality of the range of values outside 
of those disclosed by Melcher as modified by Lange et al. It would have been obvious to one 
skilled in the art at the time of the invention was made to provide a power supply with efficiency 
in excess of about 75% since it has been held that where the general conditions of a claim are 
disclosed in the prior art, discovering the optimum or workable ranges involves only routine skill 
in the art. In re Aller, 105 USPQ 233. 

22. In re Claim 6, Melcher teaches the use of an isolation transformer (4, Column 2 Line 20) 
which inherently provides ground isolation between the input voltage (located on the primary 
side (1, Column 2 Line 20)) and the plurality of output voltages (located on the secondary side 
(5,6,7,8, Column 2 Line 33)). 

23. In re Claim 8, Melcher teaches the use of a coupled output inductor (1 , Column 2 Line 
20) to produce a plurality of output voltages. The primary winding of an isolation transformer 
(4, Column 2 Line 20) inherently acts as an inductor coupled both physically to the input and 
magnetically to the secondary windings (5,6,7,8, Column 2 Line 33) to provide a plurality of 
output voltages. 

24. In re Claim 10, Melcher teaches the use of an isolation transformer (4, Column 2 Lines 
19-20). 
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25. In re Claim 12, Melcher teaches the use of a low drop out regulator for each of the 
outputs (28 of FIG 4, Column 4 Lines 20-22). 

26. Claim 3 is rejected under 35 U.S.C. 103(a) as being unpatentable over Melcher (U.S. 
Patent 4,517,633) in view of Lange et al (U.S. Patent 5,179,508) as applied to claim 1 above, and 
further in view of Reeves (U.S. Patent 4,447,866). 

27. Melcher as modified by Lange et al has been discussed above, but does not teach cross 
regulating the output voltages. 

28. Reeves teaches cross regulating the output voltages (Column 3 Lines 57-60). 

29. The advantage of cross regulating the plurality of outputs is to provide significant cost 
savings (Column 3 Lines 61-62) and allow for the multiple outputs to be isolated from each other 
when only one controller is used (Column 3 Lines 65-67). 

30. Melcher as modified by Lange et al discloses the claimed invention except for the 
implementation of cross regulation. It would have been obvious to one having ordinary skill in 
the art at the time of the invention was made to cross regulate the plurality of outputs as taught 
by Reeves, since Reeves states that such a modification would provide significant cost savings 
(Column 3 Lines 61-62) and allow for the multiple outputs to be isolated from each other when 
only one controller is used (Column 3 Lines 65-67). 

31. Claim 7 is rejected under 35 U.S.C. 103(a) as being unpatentable over Melcher (U.S. 
Patent 4,517,633) in view of Lange et al (U.S. Patent 5,179,508) as applied to claim 1 above, and 
further in view of Vinciarelli (U.S. Patent 4,441,146). 

32. Melcher as modified by Lange et al has been discussed above, but does not disclose the 
use of a resonant reset circuit. 
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33. Vinciarelli discloses the implementation of a resonant reset circuit in a forward converter 
(20, 21, 22 of Fig. 4a; Column 5 Lines 33-35). 

34. The advantage of implementing a resonant reset circuit in the forward converter is to 
reset the transformer 5 s core (Column 4 Lines 11-12). 

35. Melcher as modified by Lange et al discloses the claimed invention except for the 
resonant reset circuit. It would have been obvious to one having ordinary skill in the art at the 
time of the invention was made to include a resonant reset circuit in the forward converter as 
taught by Vinciarelli, since Vinciarelli states that such a modification would reset the 
transformer's core (Column 4 Lines 11-12). 

36. Claims 9 and 1 1 are rejected under 35 U.S.C. 103(a) as being unpatentable over Melcher 
(U.S. Patent 4,517,633) in view of Lange et al (U.S. Patent 5,179,508) as applied to claims 8 and 
10 above, and further in view of Yannucci et al (U.S. Patent 3,766,504) and Landon (U.S. Patent 
2,358,520). 

37. Melcher as modified by Lange et al has been discussed above, but does not disclose the 
isolation transformer as being a trifilar wound, interleaved transformer. 

38. Yannucci et al teaches the use of an interleaved transformer (Column 1 Lines 19-20). 

39. The advantage of the transformer being interleaved is to improve the impulse voltage 
characteristics of the transformer and allow for more energy storage (Column 1 Lines 19-28). 

40. Melcher as modified by Lange et al discloses the claimed invention except for the 
implementation of an interleaved transformer. It would have been obvious to one having 
ordinary skill in the art at the time of the invention was made to include an interleaved 
transformer as taught by Yannucci et al, since Yannucci et al states that such a modification 
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would improve the impulse voltage characteristics of the transformer and allow for more energy 
storage (Column 1 Lines 19-28). 

41. Landon teaches the use of a trifilar wound transformer (13, Column 1 Lines 1.1-13). 

42. The advantage of the transformer being trifilar wound is to provide a high mutual 
coupling between the coils so that transformation is made with minimum losses (Column 2 Lines 
3-5). 

43. Melcher as modified by Lange et al discloses the claimed invention except for the 
implementation of a trifilar wound transformer. It would have been obvious to one having 
ordinary skill in the art at the time of the invention was made to include a trifilar wound 
transformer as taught by Landon, since Landon states that such a modification would provide a 
high mutual coupling between the coils so that transformation is made with minimum losses 
(Column 2 Lines 3-5). . 

44. Claim 13 is rejected under 35 U.S.C. 103(a) as being unpatentable over Melcher (U.S. 
Patent 4,517,633) in view of Lange et al (U.S. Patent 5,179,508) as applied to claim 1 above, and 
further in view of Becky (U.S. Patent 4,462,069). 

45. Lange et al teaches the implementation of a capacitor bank (11, Column 2 Lines 17-18) 
which inherently provides protection from line drop out as capacitors function to store charge 
and maintain voltage. 

46. Melcher as modified by Lange et al has been discussed above, but does not disclose the 
following: 

• Over-current protection 

• Over voltage protection 
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47. Becky teaches the following: 

• Over-current protection (circuit breakers CB1 and CB2, Column 3 Lines 33-39) 

• Over voltage protection (voltage suppressor Zl, Column 3 Lines 44-46) 

48. The advantage of providing over-current and over-voltage protection in the input is to 
safeguard the power supply as well as the loads connected to it. 

49. Melcher as modified by Lange et al discloses the claimed invention except for the 
implementation of over-current and over-voltage protection. It would have been obvious to one 
having ordinary skill in the art at the time of the invention was made to include over-current and 
over-voltage protection in the input circuit in order to safeguard the power supply as well as the 
loads connected to it. 

50. Claim 14 is rejected under 35 U.S.C. 103(a) as being unpatentable over Melcher (U.S. 
Patent 4,517,633) in view of Lange et al (U.S. Patent 5,179,508) as applied to claim 1 above, and 
further in view of Bloom (U.S. Patent 4,821,163). 

51 . Melcher as modified by Lange et al has been discussed above, but does not teach the use 
of a linear regulator circuit coupled to receive the input voltage to provide a start-up bias voltage. 

52. Bloom teaches the use of a linear regulator circuit to provide a start up bias voltage 
(Column 10, Lines 39-50). It should be noted that according to Figure 7, the linear regulator 
circuit (shown in Fig 7B) is connected prior to the converter. All circuitry prior to the converter 
is considered input circuitry by the examiner. The linear regulator circuit (Fig 7B) is therefore 
considered coupled to the input to receive an input voltage. 

53. The advantage of providing a linear regulator is to put the forward converter into 
operation upon initial activation (Column 2 Lines 10-11). 
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54. Melcher as modified by Lange et al discloses the claimed invention except for the 
implementation of a linear regulator circuit. It would have been obvious to one having ordinary 
skill in the art at the time of the invention was made to provide a linear regulator circuit coupled 
to receive the input voltage as taught by Bloom, since Bloom teaches that such a modification 
would put the forward converter into operation upon initial activation (Column 2 Lines 10-11). 

55. Claims 15 and 16 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Melcher (U.S. Patent 4,517,633) in view of Lange et al (U.S. Patent 5,179,508) as applied to 
claim 1 above, and further in view of McDonnal (U.S. Patent 5,428,523). 

56. In re Claim 15, Melcher as modified by Lange et al has been discussed above, but does 
not teach the implementation of a circuit for disabling the boost operation of the boost converter 
in response to a sleep mode signal. 

57. McDonnal teaches using circuitry (14, Column 5 Lines 52-53) to disable the boost 
operation of the boost converter (10, Column 5 Lines 43-45). McDonnal also teaches using a 
sleep mode control signal (20, Column 5 Lines 65-68) to disable the boost converter (Column 5 
Lines 67-68 and Column 6 Lines 1-3). It should be noted that the examiner considers the use of 
port 20 "as a point to apply a logic low signal to disable the module" (Column 6 Lines 2-3) as an 
adequate equivalent of a sleep mode control signal. 

58. The advantage of disabling the boost operation of the boost converter with a sleep mode 
control signal is the conservation of energy of the power supply (Column 2 Lines 47-52). 

59. Melcher as modified by Lange et al discloses the claimed invention except for 
disablement of boost converter with a sleep mode control signal. It would have been obvious to 
one having ordinary skill in the art at the time of the invention was made to disable the boost 
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operation of the boost converter with a sleep mode control signal as taught by McDonnal, since 
McDonnal states that such a modification would conserve energy of the power supply (Column 2 
Lines 47-52). 

60. In re Claim 16, Melcher teaches the use of a low drop out regulator for each of the 
outputs (28 of FIG 4, Column 4 Lines 20-22). 

61. Melcher modified by Lange et al has been discussed above, but does not teach the 
implementation of a circuit for disabling the low drop-out regulator in response to a sleep mode 
signal. 

62. McDonnal teaches using circuitry (14, Column 5 Lines 52-53) to disable the low drop-out 
regulator (10, Column 5 Lines 43-45). McDonnal also teaches using a sleep mode control signal 
(20, Column 5 Lines 65-68) to disable the low drop-out regulator (Column 5 Lines 67-68 and 
Column 6 Lines 1-3). ). It should be noted that the examiner considers the use of port 20 "as a 
point to apply a logic low signal to disable the module" (Column 6 Lines 2-3) as an adequate 
equivalent of a sleep mode control signal. 

63. The advantage of disabling the low drop-out regulator with a sleep mode control signal is 
the conservation of energy of the power supply (Column 2 Lines 47-52). 

64. Melcher as modified by Lange et al discloses the claimed invention except for 
disablement of low drop-out regulator with a sleep mode control signal. It would have been 
obvious to one having ordinary skill in the art at the time of the invention was made to disable 
the low drop-out regulator with a sleep mode control signal as taught by McDonnal, since 
McDonnal states that such a modification would conserve energy consumption of the power 
supply (Column 2 Lines 47-52). 
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65. Claims 17 and 18 rejected under 35 U.S.C. 103(a) as being unpatentable over Melcher 
(U.S. Patent 4,517,633) in view of Lange et al (U.S. Patent 5,179,508) as applied to claim 1 
above, and further in view of Longenecker (U.S. Patent 4,389,124). 

66. In re Claim 17, Melcher as modified by Lange et al has been discussed above, but does 
not teach the implementation of a supply status circuit that provides visual indication of power 
supply operations. 

67. Longenecker teaches a supply status circuit (35, Column 3 Lines 37-41) that includes a 
visual indication of operations. 

68. The advantage of including a visual indication of operations is providing the user with a 
clear indication of the operating status of the power supply. 

69. Melcher as modified by Lange et al discloses the claimed invention except for the 
implementation of a supply circuit. It would have been obvious to one having ordinary skill in 
the art at the time of the invention to include a supply circuit in order to provide the user with a 
clear indication of the operating status of the power supply. 

70. In re Claim 18, Longenecker discloses using 5 LEDs (40-44, Column 3 Lines 38-39) in 
his supply status circuit (35). Such an arrangement could inherently display three states of 
operation (including "on", "off, and "sleep") by designating a separate singularly illuminated 
LED for each state (such as LED 40 representing "on", LED 41 representing "off, and so on) or 
by providing a combination of illuminated LEDs to represent each state. 
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71. Claims 19, 20, 26, 29, 30, 31, 32, 33, 34, 35, and 36 are rejected under 35 U.S.C. 103(a) 
as being unpatentable over Melcher (U.S. Patent 4,517,633) in view of Lange et al (U.S. Patent 
5,179,508). 

72. In re Claim 19, Melcher teaches a power supply as seen in Figure 1 : 

• A forward converter (entire content of FIG 1, Column 2 Line 19) 

• Said forward converter connected to an input voltage ("U,p," Column 2 Lines 21- 
22) 

• said forward converter creating a plurality of regulated (as performed by 
regulators 28, Column 2 Lines 63-65; all outputs are disclosed with regulators in 
Fig 4) output voltages (10, 1 1, 12, Column 2 Lines 33-35). 

73. Melcher does not teach the following: 

• A voltage booster including: 

• A boost circuit 

• A mode selector 

74. Lange et al teaches the following: 

• A boost circuit (5, Column 2 Lines 14-15) to boost an input voltage 

• A mode selector (27, Column 2 Lines 36-37) that: 

o Activates the boost circuit if the input is less than a threshold voltage 

(Column 3 Lines 14-16) 
o Deactivates the boost circuit if the input voltage is greater than the 

threshold voltage (Column 2 Lines 59-61) 
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75. The advantage of placing a selectively activated boost converter as taught by Lange et al 
in front of the forward converter is to provide a power system with significant overall power 
efficiency improvement in applications requiring a wide range of inputs (Column 3 Lines 45-53). 

76. Melcher discloses the claimed invention except for the selectively activated boost 
converter. It would have been obvious to one having ordinary skill in the art at the time of the 
invention was made to place a selectively activated boost converter as taught by Lange et al in 
front of the forward converter, since Lange et al states that such a modification would provide a 
power system with significant overall power efficiency improvement in applications requiring a 
wide range of inputs (Column 3 Lines 45-53). 

77. In re Claim 20, Melcher teaches the use of a low drop out regulator for each of the 
outputs (28 of FIG 4, Column 4 Lines 20-22). 

78. In re Claim 26, Melcher teaches the use of an isolation transformer (4, Column 2 Lines 
19-20). 

79. In re Claims 29 and 30, Lange et al discloses that combining a boost converter in front of 
the forward converter provides greater efficiency for a wide range of input voltages (Column 3 
Lines 45-51). 

80. Melcher as modified by Lange et al does not disclose a specific wide range input ratio of 
atleast 6.5:1 or 10:1. The instant application fails to disclose the criticality of the ranges. It 
would have been obvious to one skilled in the art at the time of the invention was made to 
provide an input voltage ratio of 6.5:1 or 10:1 since it has been held that where the general 
conditions of a claim are disclosed in the prior art, discovering the optimum or workable ranges 
involves only routine skill in the art. In re Aller, 105 USPQ 233. 
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81. In re Claim 31 and 32, Lange et al teaches an input circuit comprising of both and 
inductor (17) and a capacitor (25) that smoothes the input voltage (Column 2 Lines 63-64). It 
should be noted that the examiner considers the act of filtering synonymous with "smoothing." 

82. In re Claim 33, inductive and capacitive elements are components needed in both input 
and voltage booster circuitry as inductor (17, Column 2 Line 22) and capacitor (25, Column 2 
Lines 33-34) are thought of as an input circuit by the examiner and are also integral to the 
booster circuit (5, Column 2 Lines 14-15) as seen in the figure. 

83. In re Claim 34, Lange et al teaches the use of a switching regulator (27, Column 3 Lines 
15-21). 

84. In re Claim 35, Lange et al teaches the switching regulator being a pulse width modulated 
regulator (Column 3 Lines 15-18). 

85. In re Claim 36, Lane et al teaches that the booster circuit is bypassed when the input 
voltage is greater than the threshold voltage (Column 2, Lines 59-67). 

86. Claims 21, 22, 23, and 24 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Melcher (U.S. Patent 4,517,633) in view of Lange et al (U.S. Patent 5,179,508) as applied to 
claim 19 above, and further in view Spreen (U.S. Patent 4,703,409). 

87. In re Claim 21, Melcher teaches a first transformer (4) having a primary winding (1) and 
a plurality of secondary windings (5, 6, 7, 8) [See Fig 1]. 

88. Melcher as modified by Lange et al has been discussed above, but does not teach a 
second transformer. 

89. Spreen teaches the following as seen in Figure 12c: 



,1 

Application/Control Number: 10/782,573 Page 18 

Art Unit: 21 12 

• A second transformer (T2) having a plurality of windings (LA and LB) 
corresponding to the plurality of secondary windings (SI and S2) of the first 
transformer (T) 

• The plurality of windings (LA and LB) coupled to a plurality of secondary 
windings (SI and S2) where the DC output voltages are available 

90. The advantage of including a second transformer is to reduce current ripple in the output 
(Column 12 Lines 61-64). 

91. Melcher as modified by Lange et al discloses the claimed invention except for 
implementation of a second transformer. It would have been obvious to one having ordinary 
skill in the art at the time of the invention was made to include a second transformer as taught by 
Spreen, since Spreen states that such a modification would reduce the current ripple in the output 
(Column 12 Lines 61-64). 

92. In re Claim 22, Spreen teaches the plurality of windings (LB and LA) on the second 
transformer forming a coupled output inductance (LB forms a coupled inductance with S2 and 
LA forms a coupled inductance with SI). Note that the examiner's interpretation of the claim 
does not require the plurality of windings on the second transformer to form a coupled 
inductance exclusively with each other. 

93. In re Claim 23, Melcher teaches the following: 

• A sensor (17, Column 2 Line 37) to sense one of the plurality of DC output 
voltages 

• A switch circuit (2) coupled to the primary winding (1) of the first transformer 
selectively actuated to draw energy through the primary winding of the first 
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transformer (Column 2 Lines 22-26) in response to the sensed voltage (Column 2 
Lines 50-56). 

94. In re Claim 24, Melcher teaches the switching circuit comprising: 

• A switch device connected in series with the primary winding of the first 
transformer (Column 2 Lines 2 1 -24). 

• A pulse width modulation control circuit generating a control signal for actuating 
the switching device, the control signal having a variable duty cycle set 
responsive to the sensed voltage (Column 3 Lines 59-68 and Column 4 Lines 1- 
2). 

95. Claim 25 is rejected under 35 U.S.C. 103(a) as being unpatentable over Melcher (U.S. 
Patent 4,517,633), Lange et al (U.S. Patent 5,179,508), and Spreen (U.S. Patent 4,703,409) as 
applied to claim 21 above, and further in view of of Yannucci et al (U.S. Patent 3,766,504) and 
Landon (U.S. Patent 2,358,520). 

96. Melcher as modified by Lange et al and Spreen has been discussed above, but does not 
disclose the transformers as being trifilar wound, interleaved transformers. 

97. Yannucci et al teaches the use of an interleaved transformer (Column 1 Lines 19-20). 

98. The advantage of including interleaved transformers is the improvement of the voltage 
characteristics of the transformers to allow for more energy storage (Column 1 Lines 19-28). 

99. Melcher as modified by Lange et al and Spreen discloses the claimed invention except for 
the implementation of interleaved transformers. It would have been obvious to one having 
ordinary skill in the art at the time of the invention was made to use interleaved transformers as 
taught by Yannucci et al, since Yannucci et al states that such a modification would improve the 
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impulse voltage characteristics of the transformer and allow for more energy storage (Column 1 
Lines 19-28). 

100. Landon teaches the use of a trifilar wound transformer (13, Column 1 Lines 11-13). 

101. The advantage of using trifilar wound transformers is to provide a high mutual coupling 
between the coils so that transformation is made with minimum losses (Column 2 Lines 3-5). 

102. Melcher as modified by Lange et al and Spreen discloses the claimed invention except for 
the implementation of trifilar wound transformers^ It would have been obvious to one having 
ordinary skill in the art at the time of the invention was made to use trifilar wound transformers 
as taught by Landon, since Landon teaches that such a modification would provide a high mutual 
coupling between the coils so that transformation is made with minimum losses (Column 2 Lines 
3-5). 

103. Claim 27 is rejected under 35 U.S.C. 103(a) as being unpatentable over Melcher (U.S. 
Patent 4,517,633) in view of Lange et al (U.S. Patent 5,179,508) as applied to claim 19 above, 
and further in view of Vinciarelli (U.S. Patent 4,441,146). 

104. Melcher as modified by Lange et al has been discussed above, but does not disclose the 
use of a resonant reset circuit. 

105. Vinciarelli discloses the implementation of a resonant reset circuit in a forward converter 
that obviates a need for a discrete snubber circuit (20, 21, 22 of Fig. 4a; Column 5 Lines 33-35). 

106. The advantage of implementing a resonant reset circuit in the forward converter is to 
reset the transformer's core (Column 4 Lines 1 1-12). 

107. Melcher as modified by Lange et al discloses the claimed invention except for the 
implementation of a resonant reset circuit. It would have been obvious to one having ordinary 
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skill in the art at the time of the invention was made to include a resonant reset circuit in the 
forward converter as taught by Vinciarelli, since Vinciarelli states that such a modification would 
reset the transformer's core (Column 4 Lines 11-12). 

108. Claim 28 is rejected under 35 U.S.C. 103(a) as being unpatentable over Melcher (U.S. 
Patent 4,517,633) in view of Lange et al (U.S. Patent 5,179,508) as applied to claim 19 above, 
and further in view of Reeves (U.S. Patent 4,447,866). 

109. Melcher as modified by Lange et al has been discussed above, but does not teach cross 
regulating the output voltages. 

110. Reeves teaches cross regulating the output voltages (Column 3 Lines 57-60). 

111. The advantage of cross regulating the plurality of outputs is to provide significant cost 
savings (Column 3 Lines 61-62) and allow for the multiple outputs to be isolated from each other 
when only one controller is used (Column 3 Lines 65-67). 

1 12. Melcher as modified by Lange et al discloses the claimed invention except for the 
implementation of cross regulation. It would have been obvious to one having ordinary skill in 
the art at the time of the invention was made to cross regulate the plurality of outputs as taught 
by Reeves, since Reeves states that such a modification would provide significant cost savings 
(Column 3 Lines 61-62) and allow for the multiple outputs to be isolated from each other when 
only one controller is used (Column 3 Lines 65-67). 

Conclusion 

113. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. Paulkovich et al (U.S. Patent 4,245,286) discloses a regulator comprising a boost 



Application/Control Number: 10/782,573 



Page 22 



Art Unit: 2112 

converter followed by a buck converter with the implementation of inductors and capacitors for 
energy storage as well as pulse width modulation. ADP3050: 200 kHz, 1 A High- Voltage Step- 
Down Switching Regulator by Analog Devices discloses a power supply that is capable of 
receiving a wide input voltage range of 3.6 to 30 V. Batarseh et al discloses a converter that is 
capable of an efficiency of greater than 87%. 

1 14. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Christopher J. Clark whose telephone number is 571-270-1427. 
The examiner can normally be reached on M-F, 7:30-5:00 EST. 

115. If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, George Nguyen can be reached on 571-272-4491 . The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

116. Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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